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i (i = l~n) flitf3 6^, (n = 3 6) , *&ffi-r& (S 6 0 3) 0 

ffi^P i 14 + oft-e^£*LTv* 
[0 0 6 5] 

?msi$2 1 0t4. t^ffitfcltt^LOiy yi©^t4 7-f y M"£**R 
7 4 yx-f V^Srfi^ (S 6 0 5) o £1% ift#*B2 1 0(4, tSR^fU* (HI 6 
fcfctta/ftFl, F2) #flxJ4\ »#*B2 1 0 14, IWita 

T^fct58£SftTV>;&2/SOffi«{&**'; 2 4 0^e>«*IB-*-o «#SB2 

L i fc1"£o ffiM-U2 1 0J4, ^T^tU^P i £ov*-Cffiflt<3*nL i 

3«T»*$*t*K««!>3BlL i fcsp^AOi^mUS ej&*«/hfcfc*2j& 
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[0 0 6 6] 



[ft 9] 



S e =^{L t -Af 



[0 0 6 7] 

tztzU Li I JLy P±<D&F [ frh 2 j&F 1 , F 2 *T©m*S>3ftk A : JCy 
[0 0 6 8] 

%ntffi2 1 0&, »n±oijai^?>^*-com«o3»L**ie>-6o ft 
&\ »#«52 1 oi±, ±*owitA**»n±oijsc*e>^jft*-coffij!io5fpL 

$ (4BS) tf>$>, ®S£#ffit-& (S 6 0 7) o S#OS^2 aXtTftSHoft* 
2 b ti, *3WaH- it^T'lio 

[0 0 6 9] 
[tlO] 



= - N /^ 2 -(^2-xl) 2 -^2-j;l) 2 
[0 0 7 0] 

fc/fU m.y^±©^€>jm^*-eoEJi05fn, (xl, yl) , (x2, 
y2) :«!R©iM4, ISdptt, #lx.J±\ SW<7)«$2 aMi^f 
$2 b<D¥%)m£i-&£, ^"CfE$*L*o 
[0 0 7 1] 



2a = L 
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im i] 

d p =a + b 

= ±(L + jL 2 -(x2-xif-(y2-yl) 2 ) 

[0 0 7 2] 
[0 0 7 3] 

[0 0 7 4] 

101i, Xf-^S601~S 6 0 7<Dtm.<Ottt>t) ^tb***) 2 4 0 Kffi 
[0 0 7 5] 

2> (S 6 0 9) o if, ifc#*B2 1 0(i> ^f^S60 ltI#L^;H7 
K^l'^^ffifSo #Cfc\ tt#SP2 1 0fi> Ofctf ^*rJBCjfe 
i: Lfci: § fc&ffl L fc*^jftUffi« * 8t¥# r p T^^bf & e --"C> tt^S r 
P=lSdp/2T*-5o i-*fr*>, mnU2 1 Oii, tt@0|gfflF«3U**fi^ 
&P S (X, Y) £P S (X/r p , Y/r p ) t U ;^b7^>Hyh 
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<om<b&tfP s <Dt%, Z.0>&tMfo-t&&m& I ¥-&P r e f (X r e f , Y r 
ef) Pref U r e f /t p > y re f/r p ) HR&OifeiB ( 

MW s 5S^fc§tLTV^v^M) W (X, Y) {4, ^-e^$tL^> 0 
[0 0 7 6] 

mi 2} 

W{Xj)=±±c^zrixlr p J/r p )= t±cf^zr(x si y s ) 

i=0 j=0 ;=0 y=0 

[0 0 7 7] 

--t% (x, y) :Mfeftztix^%^mm. (x s ,y s ) :^<b$tt7t 

2 4 0 
[0 0 7 8] 

4-1. ^yUl/-y 3 >(7)$i07n-ft-l> (WMfeBMIE) 
EI7&C. ^y?al/-y 3 >(7)il^7n-ft-f^t 0 El 7 f4. MM 

[0 0 7 9] 

tf\ ?ft**|S2 1 0 14. 4K4tnrftftS r £|£ffi1-& (S 1 4 0 1 ) . 
T*4v*U ¥tb**V 2 4 0fcffi«LTfc&fc*;U7S&2 7 0^<bA;*7$*L*: 
[0 0 8 0] 

*K[»2 10»4 > *s$*U-lsm>mimitElkS snm&Zfto (SI 
4 5 1 ) o S s (4, mm±, S r fctf U MmiEiZ^ (flIAtfS s = S r + 5 
D) 1-&o mUU2 1 0(4 N ^^JbtLT^^Vs Vs = 0. 1) 
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<V7>F)VY : m<DmfcZ1f7 (S 1 4 5 3) 0 i^ Jfif^2 10^ i| 

0 #lx.f4\ M#S|5 2 1 Ofi. A;W2 7 0^f><OAM(if 2 4 0 tcfg 

[0 0 8 1] 

mnn>2 1 0O®ft7 w ~^^g|5 2 1 Hi. 9> K^MMBK*'>5 

g^^^ffv^, %mmwLT-**%z> (s 1 4 0 5) o ££-c\ m&r-z^mu 

2 1 Hi, £r^#^fc;ftfcfc*;frfp] (00x.tf_t % T\ ^£^IrIIC';>^ 

s&2 1 xr^s 1 0 5x*mfcztitz®mw.m^$£\<\ 9>k/umjw«^ 

[0 0 8 2] 

^ric, M#§|5 2 1 0<^)flJ7eg|5 2 1 2 fi, 9>b>Hf>yi/-|>77f> 
^fcfH (S 1 4 0 7) o ¥U£§&2 1 2*±, ->^l/-> 3 >'t#e.^«i 

% Outfit— ^m^-t Mn^^^'J 2 4 0HfB«LTi5<o 
[0 0 8 3] 

#ij^2 12ii, t^T^|S]-ef> , /l/- b^y^V^LfcjHW"*"* (S 

1 4 0 9) o No«lt 1 4 0 7 tCJi*. "t^TO^ffl 
T-r>"7 0 V- h-?y*->y-t&f?jm*im'to Xf^S 1 4 0 9-e 
Ye s» #U£tt2 1 2*4, Mn^^^tnh^f^S 1 4 
0 5t'vUl/-y 3 VLfc«|R®te7'-*09>' K>WMitO^|Rlt— Sfcf 

(S 1 4 1 1) o Ye *£92 1 2 14, 0Mnh# 

2 4 0«^*Jg*e>*Lfc|HitJ: OS^jWW**-* (S 1 4 1 3) e **3 
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[0 0 8 4] 

^f7^S14 1U{iS14 1 3fNoO^ *J5g«B2 1 2 14, S stf*? 
fifctt^ffi (0|&«r % S r-5D) fcj&x.fcjHW'*-* (S 1 4 1 5) 
o -i-eNoCO^r^ »jE3HRfifi!5S6& 2 1 3i4S s 0*IEK*££=FB| < Wtfc t 
(W^tf> Ss-0. 2 5D) (S 1 4 1 7) , B«t'-^M»2 1 HiCO 
»iE5l3Rtc36^ § 9 > K;w h ^Mlft v 5aV-y 3 >^^ 0 ftftfl! 2 1014 

% :©'>5 j-i^-va ytcj; «9#p>tt^^ijftT ? -^^ov^rxxy 1 4 

0 7J&l*©*!»fc*fr*-*o — 14 1 5fYe s» ¥0&tt 
2 1 2*4, 9^K;v>mWJ^tgi:^J8ffL (S1419), £ O t § O^ft £ , 
:<0^|p]Wsrt^of:Ct!:^^'J 2 4 0 KlBfll LX& < 0 
[0 0 8 5] 

^t-^SHI 9 (DfeXli * f^ys 1413tYe sOf^ $l&fflS2 1 
2J4, 9> K^b^^TO^IaJ-ev^jLV-vg > L^^Bf?-* (S 1 4 2 
1) o dCC. NoO#^ ^fyyS 1 4 0 5t:I^ ft#g&2 1 0li<£X<D 

i3jpix-±m<Dmm^mM"r 0 — xfy/si42it\ Ye w%. 

U2 1 2 (4, ^^U^^^O^^iJplJgll-C^^^JWfi-* (S 1 4 5 5) 

O 

[0 0 8 6] 

^f7/S 1 4 5 5"CYe sOM, SKEMHK&flS 2 1 3 {4. S = Ss, V 
= Vst^U 1^ ^Vs=Vs + 0. 109>K;^5K<Z>t£5£fc?H ( 
S 1 4 5 7) o i«H, > h^{4, i^^fy/S 1 4 5 3 "C 

^t7^si 4 0 5 jcb*. m&r-*fmu2 1 1 (4, 
^46> ^f-^s i 4 o 7i>m<Dmmzmftir2> 0 — ^f-^^s 14551? 

No* ft#*P2 1 0(4, T-?mtl%ft7 (S 1 4 2 3) o ft 

#§B2 1 o{4, ^^(4> ioti^v, mmmms = s s , 
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0Jw|B1t't&o 7l#§i52 1 Oii, ^atM^»TUv^U 

1 o gMAR (log Minimum Angle Resolution) WJ%fB^~C i> 1 o gM 

[0 0 8 7] 

HI 8 K> ±M^y-yfS 1 4 0 5oaHjRffe->5 aWva >^)7n-ft- h 
£1% »#»2 1 0W\ 04^f-yys 1 0 5t?^A6«Ml|XMW ( 
X, Y) 3tOTft56$*LfeflBE55*M*^S*H»:f (x, y) *$&.\z 
"t* (S 2 0 4) o 
[0 0 8 8] 
[^1 3] 



f(x,y) = e ikW(X ' Y) 



[0 0 8 9] 

»it«2 10»±, 7>V)VYn(Xl±&lS;<Dm.) 0#«MH»Land (x 
, y) 2 4 0*#MLTtHH-* (S 2 0 5) 0 8Uf*B2 1 0 l±, La 

nd (x, y) *2^fe5c7-VJ.agJfttTSMJB«[«k**FR (u, v) 
£ (S 2 0 7) o «t#«P2 1 0«> ttH8cfc*^§ % IRifcO^WfflfcJ^ftfOT 
F*J*ffiU 9>K^h5t OUiffiKOfc) OSl««»**FR (u, v) t 

m&n&mmmte&aoTF (u, v) ^»Hci(tw^it\ it 

O3fc^m®a^O®»L®^*0R (u, v) *1£tb2> (S 2 0 9) o 
FR (u, v) XOTF (u, v) -OR (u, v) 
OTFO^Iffl^tcov^litlt^o 
[0 0 9 0] 

o^K, itai2 10ii, OR (u, v) £2^7Ej£7-U^3&L-C^>K 
;v (X(±> iKtOft) (Dmmftftm&L andlmage (X. Y) 
£ (S 2 1 1) o 
[0 0 9 1] 

H9K> l^f y^S 1 4 0 7 07^^- h77f>^« Hl^-to 
Hj5*<0J:dfc?> K*f3(UKHfc (±0) Kfcft&LT^ f>^-M^ (TBI 
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) SrWSeU j*^'; 2 4 0 fc? > Y)l< hm<V±£ £ ^^tMJ^C^LTi© 
<t -9 Hffift*8Btt-r& 0 7>yv- MUfiUi, CKOMti^ b = l 

[0 0 9 2] 

IH 1 0 ±|exf > y7*S 1 4 0 7O5> K;vfif>7 ? l/- )>Y7f^^ 

^U 2 4 0^WJRf), fO»$WTemp (x, y) ( 
S 1 3 0 1) o ori;, ?f[#$!$2 1 0J±, Temp (x, y) W2^7-'Jx 
|£&FT (u, v) **** (S 1 3 0 3) o aiKEtf 2 1 0 »i, IIft^>U 

u, v) OR (u, v) t-fy-fU- KO^tt^FT (u, v 

) tmoi^:flt^^ OTmp (u, v) (SI 3 0 5) 0 

OR (u, v) X FT (u, v) -*OTmp (u, v) 
[0 0 9 3] 

*»«2 10li, OTmp (u, v) *~#:7ci&y~Vx.mm*ft\'\ Tmp 
Im (X, Y) (4 aX4 a ^tt*afcfffl|) (S 1 3 0 7) 0 &#S&2 

lOli, Tmplm (X, Y) WfOf^f ^fLTMntf-?. (SI 
3 0 9) o 

[0 0 9 4] 

[0 0 9 5] 

4-2. fflji/S aU->s ^S2^7n-ft- h 1 ) 
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(2) ZTfi-fo 12 1 1 , i 1 2 14, mm^y 5al/-y 3 > £?tV^ 7>h>> 

2J £3fM-f & 7 n - ^ - h ^ 0 
[0 0 9 6] 

^f|5 2 1 0(4, ii&O^-r y-ZS 14 0 1 £|StfiH, IWMjgifcS r £J|tii 
(S 1 4 0 1) o mnU2 1 0(4, v^v— > 3 >^SJIJgifcC 

s^teSt^t? (S1501) 0 flUxJf, Cs(il/7f, tKfitHKi^'b 

tttlB LTCs ZfZ'MLtzMBm* * ^'J 2 4 0 (cfBUt LTis § , -?-*l£#bb l 
T#a6T*> ctv\, og^C, }f*#g|S2 1 0(4, ±^^|W|^(I^Vs ($I;L(4V s 
= 0. 1) ©9VK/l/hSM&5g*fH (S 1 4 5 3) o 
[0 0 9 7] 

1 4 0 5~S 1 4 1 3T*(4, Ji^fM^, fldf Iff 2 1 0(4, 9 > 
S=Ht do *03^«B2 1 2(4, Xf^S14 1U(iS14 1 3tNoO^ 

-^^^^ 2 4 0(CfeitL-Ci3< (S 1 4 1 9) o Xf-^S 1 4 1 9 0|1 
X(4^x^^S 1 4 1 3-CYe s^, M#gB2 1 0(4, _b*^ 1!^;:, Xr 
y^S 1 4 2 l&tTS 1 4 5 5 0^S^r||^f-t-^>o 
[0 0 9 8] 

^^'^S 1 4 5 5T?«b^lftSfeO#^ja±«W^*fci:«l|fLfe»^, ft* 
SB2 1 0(4, I9te3ftTV**j*:iERX***y 2 4 0 KBIT*-* (S 1 5 0 3) 
o o§lc, »IEKXtt&tf 2 1 3 (4, V = Vsfc«5&U Ztz, ^Vs=Vs 
+ 0. 10^>K;Vh5il«:KJS"t* (S 1 5 0 5) o iO^Kjgn^VK* 
h3t(4, ±^f7yS 1 4 5 3-C«C^\ i|3>h5^hX(it3> 

b7XfO7>K;ni^n 0 fon, si 4 0 5(cii<*, wtor-tn 
mm 2 1 K4, imzixfcmjE9mRv?> v*hmK&$mmi»Li'§ 
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[0 0 9 9] 

^t-7~/S 1 4 5 5tNoW, 1 2tt, ^TOgL^l^Jg 

#ifij (o~i 8 o) -ev5^.v-v3>t^^jsifi-^ (s i 5 o 7) o cic-e 

n o miE^mm^2 i 3 hm^sa s *m&-tz> (mi*, a s 

= As + 5) (S 1 5 0 9) „ ^f-^SH 5 3 ^x^7 p S 

1 4 5 3 J^^i^iilltTt^o 
[0 10 0] 

o§ric, Hi 2^#iU flJ^|52 1 2^f-^S 1 5 0 7-CYe s tmm 

i-tim** mnu2 1 o o^jes^kssp 2 1 3^ n^mnmAtLxwjv 

#«>ot US^ofcfc Ioa s *ftAt4 (S 1 5 1 1) o SLUi^Jt 
Ate, iot^lv^As^t^tili, ^VT»mUT'§7t^> K;v 

^^A^^^tL^o 
[0 10 1] 

^'^ s 145 3, S 1 4 0 5~S 1 4 1 3tli, H^ilOfl-Ciig 
[0 10 2] 

¥JSSB2 1 2tt, Xf^S 1 4 1 lXfiS 1 4 1 3t?No^ Cs#f 
*Sg«>?>*L/i|f#tt («x.lf, Cs-IOD) *tt*.fc5&n|W1-« (S 1 5 1 5 
) o i^T'NoO^ flllEMHEjfcSB 2 1 3ttC sOfcjEMefc^SIKgbt 
L Cs-0. 2 5D) (S15 17), m&T~-*MfoU2 1 1 ti, 

£ oSgjES^KS-c^ 9 > K;v h m^Mft v ^ 1^— > 3 > £fH (S 1 4 0 5 
) c ?S#g|52 1 Oli, ^^v5^1^-V3^tcJ;^#?>^m^®ftf-*-^^o 
TO ^^S 1 4 0 7WoM^iILIfft*o flJ5ef|52 1 2 fi, 

^T-y^S 1 5 1 5T«Ye sW, 9 > V)l> ^fflSU^fg t«f L (S 1 4 1 
9) , ioU^t, i^W^pRr«6-C*o7tit*^^i; 2 4 OJCffilg 
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LT&< 0 

[0 10 3] 

1 4 1 9C>f£, X(4, ^f^/S14 1 3 T*Y e s^, ±&b 
mffiK, *fC#gB2 lOli, ^f77 p S14 2 l£t>*S 1 4 5 5 ^S^HtTl"* 
o ^7-;rsi 4 5 5T?Ye sO^ ft#&2 10(4, Xf7-/S 1 5 0 3X 

c^s i 5 o s<7>ym*m$T'*%>o ? 7<v&mK^xiz±Mtmffi.x&z> 
o -e-^m, ^f^s i 4 o 5Ki*. m\^r-^^^M2 1 i(4, «5t$*ifc 

[0 10 4] 

X>r^ys 1 4 5 i£HSR2 1 0 (4t*- * tb**ffd ( 

S 1 4 2 3) o i£J?S&2 1 0(4, i^tl^V, SL*IJggfcC = C 

U .**V 2 4 0£fBtt1-& e 

4-3. ^yUWy 3 >^i3(7)7n-ft-b (SL&fltlE- 2 ) 
[0 10 5] 

01 3 ic, ta^$/5 aV-v 3 y<7)i3<7)7n-ft- b *^*f 0 H 1 3 (4, 
[0 10 6] 

^*^S140 1"C(4, ±aoJ:^H»lHHJ2 1 0(4, f^ISIcS r 

wi-*o mm2 1 o(4, sLaiR«-c'**sg 1 «it»cc sRxmmtinmA 

s, Jt^ffl^Mh^^lS^i-^, (S 1 5 7 1) o Cl*Lt>0<If4, 2 4 

0(3^a6fE1f LT&v*£^-*£ffiv>Tki\^U XtlU2 7 OKX^XtSLX 
i> X v> 0 2 1 0 (4, flflx.(4\ C s = 0 , A s = 0 , M h = 0 \z%)Mmfct 

[0 10 7] 

»#SU2 1 0(4, BBJC^fcjfeMJR^jc^l!, MTF£#mi-& (S 1 5 7 

3) o MTF<vMrftMtm*mmmtz>o m&t$2 1 o(4, Ksg^tL^aMM 
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fi&A s^nMTFmmfrhMm&m&imm-tz (s 1 5 7 5) „ st&mm. 

5fe$ttTV^Ast, #JxJ£> MTFOlgSU MTF|ffM«> & L < it 3 , 6. 
12, 1 8 c p d<7)m%t*Z**:V 2 4 0H|B'ltLri3<o 
[0 10 8] 

1 0 cO*IJ8lfg|5 2 1 2t±, M^MhWJifi-^ (S 1 5 7 7) o 
N o <7)j^> y S 1 5 8 1 K3t<^ — If, Yes 2 1 0 <£> 

#IE3?*S8!5felfB 2 1 3{±, M h =M, A = Astn (S 1 5 7 9) « o§TK, 
Wj^aJ 2 1 2 WU As^l 8 0 m±3&»*IWf"t* (S 1 5 8 1 ) 0 i^'N o <7>i# 
£\ ^jESlSRKSfefflJ 2 13lt Mi^JtA s fcEHgi"* (Wittf A s=As + 
5) (S 1 5 0 9) o fOt, ?S#S|52 1 0l±, * 7- 1 5 7 5 KgotSS 

m*m&1rz.bx\ 0-18 0JKottAJS-eM**ft^:t*&^|fij*«a««iAae 
(P£gftXtt9ft£&tt) -Cab > Z<Dt£<DMV>mt As Oiii=Sr^4e)^o 
[0 10 9] 

Xf^S1581tYe s^, HP*>, gWMftAaA**** * ft*** 
2 1 0l±, aftJfi^C s, A s =AK&<S£, MTF^ffitl. (S 1 5 8 5) 
o i£jtg|S2 1 0tt> $«bK, 0-1 8 0Jg (^x.(^5SraH) -CO^MTFBf® 
*6ifc*ffi&*M*#ffi-*-* (S 1 5 8 7) o 
[0 110] 

W£«&2 1 2(i. #ffi$tL^M^#^JEg"C^TJ5triBIC^JpJ»f , t& (S 1 5 8 
9) o flUfcf, C1*U±, #M<Pg^#£#fc*lfcHMitt «fc Of^T/hS < &o 
J&*-C¥!lSf-f£ it^-Cl^o Xf^S 1 5 8 9TNo©i|^ if 

#gp2 1 oti, aa*»c8*«f wzixc s=c s-o. 2 5) awts* ( 

S 1 5 9 1) % Xfy/S 1 5 8 5^O«yffi*|R0 5E*t'o Xf;^S 1 

5 8 9tY e sOJ»£\ if^g|52 1 Of*, C = C s (SI 5 9 3) o 

[0 111] 

*ti«W-* (S 1 5 9 4) 0 Mx.lf, jft JT«fS 2 1 0 tt, t^t$407D-f 
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mnn>2 1 ot*. ^^tu^m^c, sLmnb^j^A^^^i; 2 4 o^ia-n 

U ^WSCT, ^g|5 2 3 0 izmmt Z> (S 1 5 9 5) 0 
[0 112] 

4-4. ffljmm 

-C&& 0 tfz^ Ml 4l:^f7n-f t- Hi % ±i^f 7 7S 1 5 9 4<D*T 
^n-f^-MfU^o £ T> &ITSR2 1 0 y^V-y3>ffl<7)fjE 
■r-?*WtfE.~t%> (S 1 4 5 2) o m.n^2 1 Ofi, MsEr-?tLX 

1 Oii. $fIE7*-*69#^f£0 t-r^>-^T^IEt'&v>B#<7)^#<7)^Hfe 
W2>UUZmmzti>X£2>o Zfz, ^ijilf, ?g#g52 1 Ofi, ±lW7n-f 

/XI*. ilStS^LTUK X777S 1 4 5 3 J^T^fy^W 

jctj^ ±^0117^.^1111 1 i:^t7n-ft- y<Dmw^^mtmuxh 

[0 113] 

4-5. 3>b7XF IBM 
i%&U2 1 0 te, Xt7 7'S 1 0 7<9#l7Jv^ aV-ya >t Un> h 7^ 

hmmz&m-f&zttfxzzo mn-^2 1 oj*, ^M^nn^o*#Bi^^m 

^MTFti^Mo p t (r> s) **/;MT F > h 9 A h 

^m^^ffi-t^o ttz, mnU2 10 fi, ^ffiLfcn^ 1>?X b^Jg^^g|5 2 
3 0{:i/Ttl.Xli^^'J 2 4 OKIBHf £° ^ b^X hSJgii, *T 

yT'SlO 7 0^k31t Lttffit-5^K^<, ±Ml-|4^)7n-ft 

[0 114] 

(MTFftH) 

if, MTF (Modulation transfer function) (D&ttMz-o^xWfti'&o 
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%>tz#>\,zfe<$it>inx^z>o i^MTFii, mtux, lm^fct), 0-100$ 

tfBimx&2> 0 *mMv>jtmxi±, vxT^mwt&zi^^ ^mtf %m^x 

[0 115] 

i-f, -^MTF&&®JfcMW (x, y) ^f>#mi-<5»o W (x, y) 

^-feMTF^^^tc^L^ M#g|52 10(i, ffiMlfcf (x, y) 
f ( x> y ) = e i kW (x, y) 

( i : mw. k : mk^f h (2 n / \) , a : 
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